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POCCMfiCKOE ArEHTCTBO no IIATEHTAM M TOBAPHbIM 3HAKAM 

(POCnATEHT) 

QEAEPAJlbHblM MHCTMTYT nPOMblLU J1EHHOM COBCTBEHHOCTH 




per. 



'3"OKTq6pa 2000 r. 



CnPABKA 



Oeflepa/ibHbiM mhcthtyt npoMbiuu/ieHHOM coSctbghhocth PoccuwcKoro areHTCTBa 
no naTeHTaM m TOBapHbiM 3HaKaM Hacroflmi/iM yAOCTOBepaeT, hto npmioxeHHbie 
MaTepna/ibi HB/mtoTCfl tohhum B0cnpon3BeAeHneM nepBOHana/ibHoro onucaHiia, 4>opMy/ibi 
m nepTexew (ec/in HMeiOTca) 339\bkv\ Ha BbiAany naTeHTa Ha M3o6peTeHne N° 99125195, 
noflaHHoPi b Hoa6pe Mecaue 29 aha 1999 roAa ( 29.1 1 .99). 



Ha3BaHue M3o6peTeHiiq 



Cnoco6 pa3Ae/ieHnq n30TonoB na/i/iaAna 
b 3/ieKTpoMarHMTHOM cenapaTope c mc- 

nO/lb30BaHMeM MCTOHHI/IKa MOHOB 



3aHBiiTe/ib 



KOM El/I HAT M 3/ieKTpoxMMnpM6op' 



fleMCTBMTe/ibHbiM aBTop(bi) . nOJlflKOB JleoHMA A^eKceeBHH 

TATAPMHOB A/ieKcew HnKO/iaeBMH 
MOHACTblPEB KDpnw A/ieKcaHAPOBMH 
OrOPOAHUKOB Ceprefi l~eoprneBHH 




Ha M3o6peTeHne 

r.O. BOCTpMKOB 

3aBeAytoLAnPi oTAejiOM 



CnOCQB PASflEJIEHMH H30TOIIOB IIAJDIA£J1H B 3JIEKTP0MATHHTH0M CEHAPATOPE 
C J1OTOJIK30BAHMEM MCTO^HMKA HOHOB 

MnK 5 B01D59/48 



MsoGpeTeHne othochtch k TexHGJiorHH ajiempoMarHMTHoro paafle- 

JI6HMH HSOTOnOE XHMIWeCKHX BJieueHTQB < a TO^H69, K 3JieKTpOMaTHHT- 

homv pasflejieHMio HSOTonoB najmaflwa, 

MsoGpeTemie HanGojiee aiJxJeKTHBHO Mo^eT GbiTb hciiojil bobsho £Jia 
npoMbinuieHHoro sjieKTpoMarHMTHoro pasgejieHHa OTaGnjifcHbix mbotoiigb 
najmaflna: naJiJiaflMH-102 ? najuiaflHa-104, namiaflMH-105, najuia#HH-106, 
najmaraa- 108 , najuaaflna- 1 10 . 

MBEecTeH cnocoG passejieHHa hbotoiioe XHMiraecKHX s jigmshtob , 
npHMeHHeMHH rjir npoMHiiiJieHKoro 3J1& kt poMar k ii t ho r o pasfleJieHwa hbq- 
TonoE.„ npeflycMaTpKBaioiUKM narpes THrjia c pafiomiM EeinecTBOM h ra- 
sopaspaflHOH KaMepbi TerunoBbiM itBJiy^iem/ieu ot HarpesaTejieK aKTHBHoro 
oonpoTHEJieHHa , HOHMBaipiH MOJieKyji paGo^ero Bem ( eoTEa e rasopaspa^- 
hoh Kawepe, hb kotopom mohu HBBJieKaioTca w jopMwpyioTca b hohhuh 
nywoK, pasflejiaeMhiK h ^oKycupyeMhiH MarHHTKHM nojieM b cootbstctbmm 
o MaccoK MBOTonos h yjiaBJiHsaeMhiM KopoGKaMH npweMHHKa (H.A.Kaane- 
es ; B. A.JIepraweE. "SjieKTpoMarHHTHoe pasfleuieHHe hsotoiiob m hbo- 
TQI3HUH aHaJiMs". M ? "SHeproaTOMMBflaT" « 1 989r) . 

HeflocTaTKOM yKaaaHHoro cnocoOa asjiaeToa to, uto oh Majio3$- 
$eKTHEeH npK pasflejieHHH 3JieMeHTOB njiaTMHO-najuiaflHeBOH rpynnbi. 

Mb MBseoTHbix onocoGoB npoMhnnjieHHoro paaflejieHHa mbotoiiob 
naJuia^Ma b sjieKTpoMarHHTHOM cenapaTope c Honojn>30BaHneM hctomhh- 
kb mohoe HawGojiee Gjihbkhm no TexmraecKoii cynjHocTW asjiaeTca cno- 
coG, onMcaHHUM b paGoTe (B.II.Eo^hh, B. E.raEpmiOB, B. C.3ojiOTapeB. 
"Isotopenpraxis" Heft 6 (1971) 232). 




CnocoG paaflejieHMa hbotoiiob nanjiaflHH, onHcaHHbiM b yKasaHHOM 
KCTOWHHKe HH$opMatyiM, saKJix>*iaeTCS b cjie^yiomeM. Ilapbi paGoMero Be- 
mecTBa oGpasyiOTCH b npoi^ecce Harpesa npw reMnepaType flo 1000 °C 
b Turjie HCTOMHHica b pesyjiLTaTe peaKU,™ MeTajuuraecKoro nopomKOo6- 
pasHoro najuiaflHH m rasooGpasHoro $Topa, nocTynaioinero b THrejn> 
^epes CMCTeMy HaxeKaHHH. Hohh oGpasyioTCH b napax paSouero se- 
meoTBa e rasopaepHflHOH Kawepe HCTowHHKa nofl seHCTBHeM ajieKTpoH- 

HOK 3MHCCHH C TepMOKaTOfla, OTKyfla OHM M3BJieKaK3TCH H (JopMJipyiOTOH 

b hohhhh nyTOK 3Ji8KTpOflaMH hohho- onTiraecKOM GHCTeMhi. B npouecce 
nponeTa ^epes OTKaqHsaeMyio pasflejrwTeJiLHyK) khm&py MOHHbie nywKH 
HsoTonoB najLaaflMH pa3#ejiHK)TCH b iioctohhhom MarnnTHOM no.ne« b sa- 
BMCKMOCTH QT M3CCbI H30T0II0B (Pd-102, Pd-104, Pd-105, Pd-106 ? 
Pd-108 ii Pd-110) $OKycnpyioTCH stvm nojieM . h yjiasjiHBaioTCH ooot- 
seTCTByioinHMH KOpoGKaMH npweMHHKa. 

HeaocTaTOK HssecTHoro cnocoGa pas^ejieHHH mbotohoe najmagHH 
B 3JieKTpoMarHHTHOM cenapaTope c McnojibBOBaHHeM HCTOMHHrca mokob 
saKJiioqaeTCH b tom, ^to TexHH^ecKHii pesyjitTaT HeyflOBJieTBopMTejib- 
HHH BBHfly nojiy^eHHH HHSKoro oGoraui,eHHH yjiaBJiHBaeMbix hbotoiiob no 
npmime pacoesHHSi hbototihhx nywKOB Ha MOJieKVJiax ocTaTo^Horo ra- 
sa, b ochoehom, $Topa« He npopearHpoBaEiiiero c MeTajuuwecKHM naji- 
jiaflHeM. KpoMe sToro, najimvie sonojiHHTejiLHoro napaweTpa - j\aBJie~ 
hmh $Topa e rarjie HCTotJHHKa h b paBflejiHTejiLHOM KaMepe, 3Ha^H~ 
TejiLHo ycjio?KHJJ6T no^Gop peXMMOB $OKyCMpOBKH. 

JpyrMMM He^ocTaTKaMH M3BecTHoro cnocoGa hejihiotch: 

- Heo6xoflMMOGTL HcnojiL sosaHMH cneipiaiifcHHx koppobhohho-otom- 

KHX K BOBfleWCTEJUO $TOpa KOHCTpyKl^IOHHUX MaTepwajioB; 
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- oGecneueHHe onei^wajiLHHx c toukh speHKH GeeonaoHoc™ Mep 
san^TH, ^to npe^cTaEjiHeT cnoamyio npoGjieMy e ycjioBnax npoMbmineH- 

HOrO npOMBBOflCTBa. 

TexHmeoKHH pesyjitTaT wsoGpeTeHHH - ysejijrceHHe oGorameHMH 
paeflejiHeMbix hbotoiioe nanjiaflMH. 

IIocTaBJieHHafl u,ejii> flocTHraeTca tgm, ^to 3 Ka^ecTse paGo^ero 
BemecTBa HcnantsyeTCH MeTanjiiwecKMH najmagHiL gaHHoe paGo^ee se- 
mecTEo He rwrpocKonHiiHo, cnaGo pearnpyeT c koh c t p y kljm o h h hmh Ma- 
TepwajiaMH h oGpasyeT sasjieHMe napoE ; flocTaTcraioe #jih noflflepataHHH 
ycTOMWHBoro ropeHMH flym paspHfla b snanasoEe TeMneparyp 1500 + 
1700 °C . McnojitsoBaKHe b Ka T -jecTBe paGo^-iero semecTBa m examinee o- 
kopo najuiaflHH (b BH^e nopoinKa, ryGKH, cjiHTKa k T.n.) iiobbojimjio b 
vcjiobmhx npoM3BOflCTBa nojiy^HTb xopomyio $ o Ky c k p o b ky hohhhx ny^Kos 
ii ysejiHmiTt oGoranieHiie pasaejiHeMux hsotoiiob nsjuaaflHa. 

UpoEefleHHbiM aHanwB oGmeflocTynHux hcto^hhkob MH$opManHH 06 

ypOBHe T6XHHKH H6 TIOBBOJIVUI BHHBHTb T 6X H M 1 -! 9 C KQ £ pemeHHe , TOJftfleCT- 

BeHHoe saHBJieHHOMy , Ha ocHOBaHHH ^ero mejiaeTCE bhbos o HewsBecT- 
hooth riocjieflHero, T.e. cootebtctemm npeacTaBaeHHoro b HacTonn^eA 
BaHBKe MSOGpeTeHHH KpMTepwio "hobhbhe" . 

ConOC T3BMT e JLb HblM aHaJIHS BaaBJieHHOrO ' peiUSHHH C HBBeOTHhIMH 
TeXHMTieCKHMH peilieHMHMM nOSBOJIMJI BHHBMTL, ^to npeflCTaBJieHHaa co- 

BOKynnocTb oTJiOTMTejibHHx npn3HaROE HeHBBecTHa sjih cneupianncTa b 
flaHHOH oGjiacTH m He cjieflyeT hbhhm oGpaaoM us KssecTHoro ypoBHH 
TexHHKM, Ha ocHOBaHHM uero sejiaeTCH bheo# o cooTBeTCTBHM npeflc- 
TaBJieHHoro b HacTOHmeii aaasKe HsoGpeTeHHH KpMTeprao "waoGpeTa- 
T6JILCKHH ypoBeHb". 
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JIjih noacKeHMa HBoGpeTeHHH HHxe npescTasjieH npHMep ocymecT- 

3JI6HHH CI1OC063 paSfleJieHMH HBOTOnOE naJIJiaflHH B 3JieKTpOMaTHMTHOM 

cenapaTope c hciiojil BOBaH msm HCTo^HHKa hohoe. fljia BKcnepiiMeKTa 
yicncjihaoBajiBCb oflHa mb passejiHTejiLHbix Kawep npowtJinjieHHoro 3ji£kt- 
poMarHMTHoro cenapaTopa n cy-20 M KOMGi-maTa "3jieKTpoxHMnpH6op" , 
r.JIecHOH, CBepflJiOBOKoii oGjiacTH. HasecKy ryG^aToro MexajuuraecKoro 
najmajTHH paaMeiu.aJiPi b rpa$HTOBOM THrjie, cosMemeHHOM c ra3opaapa;zi- 

KOM KaMepOH HCTOMHHKa MOHOB. TlOCJie yOTaHOBKH HCTOWKHKa M lHecra- 

Kopo(5o T 4Horo npweMHMica b pa3fleJMTeju>Hyio Kawepy cenapaTopa npows- 
BOflHJiH OTKamKy rcawepbi e axy y m h hm h HacocaMM 30 flaaaeHMH (1 * 

2)'10~ 3 Tla H BUOOKOBOJEbTHyiO TpeHHpOBKV HCTOyHHKa AO KanpHJUeHMfl 

33 * 35 KB. 

C n,ejibJO nojiyueHHH ajierapoHHoro ny"Ka b raBopaapjiflHOH KaMepe 
HCTO^HHKa noflasajiM HanpaateHHH na KaTOflHbiM Gjiok, oGecne^HBaiomHe: 
tqk uepes HHTi> HaKana - 70 + SO A, HanpaateHHe Meatfly hot^io h Tep- 

MOKaTOflOM - 0,8 1,0 KB, TDK 3MHCCHH ~ 0,5 + 0,6 A. IIpPI TOKe 

flyroBoro paspa^a 0,5 * 1,5 A h HanpaateHHM paapa^a 150 + 350 B 
ocyiuecTBJiHJiacL MOHHaanHH napos paGo^ero BemecTBa, oGpaBOsaHHe 
KOTopux npoMCXo^Mjio npi-i MomnocTM HarpesaTejia rarjia 2500 + 4000 Bt. 

OGpaayromweca mohh nanjiaflMa c noMonibio HOHHO-onTM^ecKow chc- 
TeMu BHTarMBaJiHCL ^epes mejiL rasopaapaflHoii Kawepni m dbopMnposa- 
jinct e HOHHbiM nytjoK, kotopuh nofl aeHCTBweM ycKoparomero Hanpaate- 
Hua h nocToaHHoro MarHHTHoro nojia 2600 3 b KaMepe paa^ejiajica K3 

UieCTL liOHHHX ny^KOB MBOTOnOE E COOTBeTCTBHM O MaCCaMH HOHOB. 

J[aHHue ny^KH hbotoiiob $OKycHpoBajiHCi> MarHHTHbiM nojieM b $OKaJi£>HOM 
IUIOCKOCTH, E KOTOpOM IlOMemanMCb EXOflbl B KopoGKM npiieMHHKa. 
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noane HaKOimeHHH npneMHMKH BbiHHManM K3 pasijejiHTejiLHOM Kawe- 

pt>], M8TO£OM aHOflHOrO TpaBJieHMH npOHBBO£HJIH CbeM HBOTOnOB H3 KO- 

doGok, nojiy^eHKHH HBOTonHooGorameKHbift pacTBop aHarasHpoEaM Ha 
oGorameHMe m nepepaGaTbiBajiH so KOHe^Horo npo^yKTa. 

B npouecce onHTHO-npoMHUiJieHHoro paszjejieHHH Ha sjieKTpoMar- 
khthom cenapaTope "Cy-20" KOMGHHaTa "SjieKTpoxMMnpHGop", r.JIeo- 
hom, CBepfljiOBCKOM oGiiacTH nojiy^eHO: 

- MBOTona Pd- 102 c oGorameHweM 85,4 - 92,9 % - 3 r; 

- MBOTona Pd-104 c oGorameHMeM 96,6 + 9S,4 % - 34 r; 

- HsoTona Pd-105 c oGorameHHew 98,4 - 99,1 % - 55 r; 

- HSOTona Pd-106 o oGorameHHeM 99,1 + 99,5 % - 82 r; 

- MBOTona Pd-108 c oGoraiueHHeM 99,4 + 99,6 % - 86 r; 

- MSOTona Pd-liO c oGorameHweM 99,2 - 99,5 % - 35 r. 

B TaGjiMire npHBefleHbi ocHOBHue napsMeTpy onocoGa pasz^ejieHMH 
HBOTonoB najuiazTHH no aaHEJiaeMOMy TexHH^eoKOMy peine hhkl 

HpefljiojiteHHHH cnocoG pas^ejieHHH wsoTonos najuiaflHH e BJieKxpo- 
MarHHTHOM cenapaTope c wcnojiLSOBaHHeM HCTO^HHKa hohob no cpaBHe- 
hi-ho c cymeoTByioi^HMM MeTo^awM norcasaji cboio EucoKy© 3$$eKTMBHOCTL 
b nojiy^eHHH TexHKKO-sKOHOMjrqecKoro pesyjibTara. McnojibBOBaHMe Ha 
npaKTMKe saHEJiaeMoro TexHHMecKoro peiueHHH . flaeT BOSMoamocTb 3$- 
$eKTiiBHo Mcnojii? BOBaTL yKasaHHHH cnocoG rjir npoMtnujieHHoro 3JieKT- 
poMarHHTHoro pas^ejieHMH HSOTonoB najuia^MH m nojiyueHHa msotoiiob: 
Pd-102, Pd-104, Pd-105, Pd-105, Pd-108 h Pd-110 c Ganee bhcokhm 
oOora^eHMeM. McKJDO^eHHe Mcnojib 30BaHMH npoi^ecoa $TopwpoBaHHH nos- 
bojihjio OTKasaTLCH ot HeoGxoflMMocTM npHMeHeHra cjiottHbix Mep Geso- 
nacHOOTM npw paGoTe c rasooGpaBHhiM $topom, ^to, e koh6whom hto- 
re, yjiytimaeT vcjioemh Tpy^a nepcoHana. 
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TaGjiHi^a 



N 

n/n 


OnHOBHUfe n p n p t n w 


cwi xl Jl fc? M D t? 
j. fcr A ri Jrl VI riU fc? 
ptriilrrnilc? 


1. 


JlCTO^HHK 


G63 CHCT6MU 
HaT£KaHMH 


*? 


^ Q^PiU d d TjiomopTTin 


V J A TT TT T JtTl j"^ * ■ T*jr T i 

MeTaJlJlJmeCKHH r f u 


3. 


Tok fiyroBoro paapa^a, A 


0,5 + 1,5 


*± . 


W S T7 T~\ CJ W Ci IJ TJt & T7\/Pr»'D Mfn n3ana7!a O 

nciiip/iAertyit? Ayi UisUI U pdcpji^aj d 




5. 


Mou^ogtl HarpesaTejia TisrjiH, Bt 


£500 + 4000 


6. 


JIaBJieHMe e paB#ejiHTeJi:bHOH 
Kawepe, Ila 


(1 - 2) -10" 3 


7. 


SarpyaKa Pd e rarejib, r 


15 - 20 


8. 


Cpe^Hee BpeMH paGoThi 
MCTO^HMKa, *jac 


25 + 30 


9. 


JfOHHHH tok Ha npneMHHK, MA 


15 - 25 



Peajmsaupm saaBJieHHoro xexHM^ecKoro pemeHwa E'osMO^Ha Ha cy- 

r 

mecTByromeM oGopyflOBaHMH Gee flonojiHHTejiLHoro oCy^eHKH nepcoHana 
HaeuKaM paSoThi. 



SaaEMTeJiiv : 




TOFMYJIA MSOBPETEHMH 



CnocoG paeflejieHHfi hbotoiiob najuiagiiH b ajierapoMarHMTHOM ce- 
napaTope c Hcno.ni>30BaHHeM KCTC^HHKa hohob, EKjnowaioiitfiH pasMememie 
paGo^ero Beni,ecTBa b cbBMemeHHOM c rasopaepHflHOH KSMepoH rpa$HTO- 
bom rarjie HOTo^HHKa mohob, HarpeB paGo^ero seiuecTBa j\o napooG- 
pasHoro coctohkhh, HOHHsai^HH napoB paOo^ero semecTsa b raaopas- 
pa^HOM KSMepe MCTO^HMKa nofl fleMCTBueM ajieKTpoHHOH 3MHCOHM c xep- 
MOKaTOfla, $opMHpoB3HMe HOHHoro ny^Ka sjieKxposaMH HOHHo-onxiraec- 
koh CKGTeMbi, paaflejieHHe h ^OKycMposaHMe mohhhx ny^KOB mbotchoe e 
MarHKTHOM none, yjaasjiHBaHHe hohob KopoGKaMH npneMHHKa, oxjuraaio- 
imrifcca uto b Ka^ecTEe paGo^ero BenjecxBa HcnojibByiox MeTajuiii- 

^ecKKH najiJiaflHH, a Tewnepaxypy narpeBa xnrjia k raBopaepHflHow Ka- 
Mepu noflflepiKHBaoT b npeflejiax 1500 - 1700 °C. 



3aHBHTeJIL : 



rjiaBHUH HH»eHep 
KOMGHHaTa "3jieKTpoxMMnpMGo 




B.U. IIhbmjihh 



PE3EPAT 



(54) HassaHHe H3D6peTeHHa. CnocoG pasflejieHMH wsoTonoB najuiaflHH 
e ajieKTpoMarHHTHOM oenapaTope c HcnojibsoBaHHeM HCTo^HMKa 

HOHOBi 

(57) McnojibsoBaHHe: B TexHOJiorHH sjierapoMarHHTHoro cnocoGa pas- 
flejieHHH mbotohob najuiaflHH. 

^ ejtt > : yBejiH^eHwe oGorameHMH pae^ejiaeMbix hsctoiiob nazuiasKH. 

CvmHOCTb H3o6peTeHHg: PaaMemeHHe paGo^ero,, BemecTBa, b Ka- 
qecTBe KOToporo nonojii>soBaH MeTajunraecKHH naajiaflMH b coBMemeHHOM 
c rasopaspaflHoii KaMepofi TMrjie MOTO^HHKa mohoe, narpeE paGo^ero 
Beu;ecTBa £o napooGpasHoro coctohhhh, HQHK3au i HH napoB paGo^ero 
semecTBa b rasopaspaflHOH Kawepe Moxo^HMKa nos fleiicTBHeM sjieKT- 
Pohhoh 3MHOOHH c TepMOKaTO^a, $opMMpoBaHHe HOHHoro ny^Ka SJieKT- 
poflaMH HOHHO-onTiraecKOH OHCTeMu, paeflejieHHe h ^OKycHposaHHe hoh- 
hux nytiKOB MSOTonoE e MarHHTHOM none, yjiasjiiaBaHKe hohob KopoGwa- 
mh npMeMHHKa, npH stom TeMnepaTypy HarpeBa thpjis m rasopaspaflHOH 
Kawepbi noflflepwMBaoT b npeflejiax 1500 * i?oo °C. 

nOJIOttHTeJTbHblM 3{M)6KT: IlOSBOJIHeT 3$$eKTMBHO HCI30JIL BOBaTb 

yKasaHHHH cnocoG ajia npoMHnuieHHoro 3JieKTpoMarK>i?Horo pasflejaeHHH 
HSOTonoB najuia^Ha m noJiy^eHHH MsoTonos: Pd-lOS, Pd-104, Pd-105, 
Pd-106, Pd-108 h Pd-110 c Gcnee ehcokhm oGorameHweM. 



MoHacrapeB K).A. 




FEDERAL INSTITUTE OF INDUSTRIAL PROPERTY (FIPS) 

Registration No. 20/12-665 "03" October 2000 

CERTIFICATE 

Federal Institute of Industrial Property of the Russian Agency 
For Patents and Trademarks certify hereby that the documents 
appended herewith represent a facsimile reproduction of the 
original Complete specification, claims and drawings (if any) of 
the Patent Application No. 99125195 filed on the 29th day of the 
month of November in the year 1999 . 

Title of the Invention: METHOD OF SEPARATION OF PALLADIUM 

ISOTOPES IN ELECTROMAGNETIC SEPARATOR 
USING A SOURCE OF IONS 



Applicant : 



Actual Authors 



KOMBINAT 

"Elektrokhimpribor" 

POLYAKOV Leonid Alexeevich 
TATAR I NOV Alexei Nikolaevich 
MONASTYREV Jury Alexandrovich 
OGORODNIKOV Sergei Georgievich 



On behalf of the Agency 



G.F.Vostrikov 



Department Manager 



METHOD OF SEPARATION OF PALLADIUM ISOTOPES IN 
ELECTROMAGNETIC SEPARATOR USING A SOURCE OF IONS 



IPC 6 B01D59/48 

The present invention relates to the technology of 
electromagnetic separation of isotopes of chemical 
elements, particularly, to electromagnetic separation of 
palladium isotopes. 

The present invention can be most effectively used for 
industrial electromagnetic separation of stable palladium 
isotopes: palladium-102 , palladium- 104 , palladium- 10 5 , 
palladium-106 , palladium-108 , palladium-110 . 

It is known a method of separation of isotopes of 
chemical elements used for industrial electromagnetic 
separation of isotopes providing heating of a crucible with 
working substance and a gas-discharge chamber by thermal 
radiation of active resistance heaters, ionization of 
molecules of the working substance in the gas-discharge 
chamber, ions being extracted therefrom and formed in an 
ionic beam being separated and focused by magnetic field 
according to the mass of isotopes and entrapped by 
receiving boxes (N.A. . Kascheev, V.A. Dergatchev. 
"Electromagnetic separation of isotopes and isotopic 
analysis". Moscow, "Energoatomizdat " , 1989). 

Deficiency of the stated method is in that it has low 
efficiency of separation of the elements of platinum- 
palladium group. 
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The method described in the work (V.P. Botchin, B.E. 
Gavrilov, V.S. Zolotariov. ' " Isotopenpraxis " Heft 6 (1971) 
232) is the closest on technical essence known method of 
industrial separation of palladium isotope in 
electromagnetic separator with use of a source of ions. 

The method of separation of palladium isotopes 
described in the cited reference consists is the following. 
Vapors of the working substance being formed during heating 
at temperature up to 1000 °C in a crucible of the source in 
result of reaction of metal powder palladium and fluorine 
gas fed into the crucible through an inleakage system. The 
ions being formed in vapors of the working substance in the 
gaseous chamber of the source under action of electron 
emission of a hot cathode where they being drawn from and 
formed into ionic beam by electrodes of an ion-optical 
system. In process of passing through the pumped out 
separating chamber the ionic beams of palladium isotopes 
being separated in static magnetic field depending on mass 
of isotopes (Pd-102, Pd-104, Pd-105, Pd-106, Pd-108 and Pd- 
110), being focused by this field and entrapped by the 
relevant receiving boxes . 

Drawback of the known method of palladium isotope 
separation in electromagnetic separator with use of a 
source of ions is in that the technical result is 
unsatisfactory because of low enrichment of entrapped 
isotopes due to dispersion of isotope beams on molecules of 
the residual gas, mainly fluorine, not reacted with metal 
palladium. Besides, presence of an additional parameter - 
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pressure of fluorine - in the source crucible and in the 
separating chamber considerably complicates selection of 
focusing modes. 

Other deficiencies of the known method are the 
following : 

necessity to use special constructional materials being 
corrosion-resistant to action of fluorine; 

special safety measures of protection which is a 
complicated problem in conditions of industrial 
manufacture . 

The technical result of the present invention is in 
increasing of enrichment of separated palladium isotopes. 

The stated object is achieved by that metal palladium 
being used as working substance. This working substance is 
not hygroscopic, feebly , reacts with constructional 
materials and creates pressure vapors sufficient for 
maintaining a steady arc discharge in temperature span from 
1500 to 1700°C. The use of metal palladium (in form of 
powder, sponge, ingot etc.) as working substance allowed to 
obtain good focusing of ionic beams in manufacture 
conditions and to increase enrichment of separated 
palladium isotopes . 

The performed analysis of the generally available 
sources of information in respect to the prior art, did not 
allow to reveal a technical solution, identical to the 
claimed one, hence a conclusion was drawn, that the latter 
is unknown, i.e. the invention presented in the present 
Application conforms to the criterion "novelty" . 



A comparative analysis of the claimed solutions with 
the known technical solutions allowed to reveal, that the 
presented combination of the characterizing features was 
unknown to experts in the art and did not obviously follow 
from the known art, on the basis of that it was drawn a 
conclusion about conformity of the invention stated in the 
present Application to the criterion "inventive level". 

An example of embodiment of the method of palladium 
isotope separation in electromagnetic separator with use of 
a source of ions is presented below for explanation of the 
invention. One of separating chambers of the industrial 
electromagnetic separator "SU-2 0" - production of the 
industrial complex " Electrohimpribor " , Russia - was used 
for the experiment. A weighed portion of spongy metal 
palladium was placed in a graphite crucible combined with a 
gas-discharge chamber of the ions source. After 
installation of the source and a six-boxes receiver in the 
separating chamber of the separator the chamber was 
pumped-out by vacuum pumps up to the pressure (1-2) -10^ 3 Pa 
and the source was high-voltage trained of up to voltage 
33-35 kV. 

To obtain an electron beam in the gas-discharge chamber 
of the source the cathode block was applied voltages 
ensuring: filament current - 70-80 A, voltage between 
filament and hot cathode - 0.8-1.0 kV, emission current - 
0.5-0.6 A. At current of* arc discharge 0.5-1.5 A and 
voltage of discharge 150-350 V ionization was carried out 
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of the vapors of working substance formed at power of 
crucible heater of 2500 - 4000 W. 

Formed palladium ions were drawn out through a slot of 
the gas-discharge chamber . with help of an ion-optical 
system and were shaped in an ionic beam which under action 
of accelerating voltage and static magnetic field of 2600 
Oersted in the chamber was separated on six ionic beams of 
isotopes according to masses of the ions . These beams of 
isotopes were focused by magnetic field in a focal plane 
where inlets of the receiver boxes were positioned. 

After accumulation the receivers were taken out from 
the separating chamber, isotopes were removed by the method 
of anodic pickling from the boxes, obtained isotopic 
enriched solution was analyzed on enrichment and processed 
to the finished product. 

Following isotopes were obtained in the process of 
experimental- industrial separation on electromagnetic 
separator "SU-2 0" : 

- isotope Pd-102 with enrichment 85.4-92.9 % - 3 g; 

- isotope Pd-104 with enrichment 96.6-98.4 % - 34 g; 
l - isotope Pd-105 with enrichment 98.4-99.1 % - 65 g; 

- isotope Pd-106 with enrichment 99.1-99.5 % - 82 g; 

- isotope Pd-108 with enrichment 99.4-99.6 % - 86 g; 

- isotope Pd-110 with enrichment 99.2-99.5 % - 35 g. 
The table represents basic parameters of the method of 

palladium isotope separation according to the claimed 
technical solution . 
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The table 


No. 


Basic parameters 


Clamed technical 
solution 


1 . 


Source 


without inleakage system 


2 . 


Working substance 


metal Pd 


3 . 


Arc discharge current, A 


0 . 5-1 . 5 


4 . 


Arc discharge voltage, V 


150-350 


5 . 


Power of crucible heater , W 


2500-4000 


6 . 


Pressure in the separating 
chamber, Pa 


(1-2) -10' 3 


7 . 


Pd load in crucible, g 


15-20 


8. 


Mean operating time of the 
source, hours 


25-30 


9 . 


Ionic current on the 
receiver, mA 


15-25 



The proposed method of palladium isotope separation in 
electromagnetic separator with use of a source of ions 
compared with the existing methods showed high performance 
in obtaining technical and economic result. Use in practice 
of the claimed technical solution enables to effectively 
use said method for industrial electromagnetic palladium 
isotope separation and deriving of isotopes: Pd-102, Pd- 
104, Pd-105, Pd-106, Pd-108 and Pd-110 with higher level of 
enrichment. Elimination of the fluorination process 
allowed to abandon application of complex security measures 
at work with gaseous fluorine, that, at the end, improves 
working conditions of the personnel. 




Realization of the claimed technical solution is 
possible on the existing equipment without requirement to 
provide additional training of the personnel for raising 
the level of skill. 

The Applicant: 
chief engineer of 

the industrial complex " Electrohimpribor " 



V.M . Tsivilin 




CLAIMS 

Method of palladium isotope separation in 
electromagnetic separator with use of a source of ions 
including placing of a working substance in a combined with 
gas-discharge chamber graphite crucible of the source of 
ions, heating of the working substance up to the vapor 
state, ionization of the vapors of the working substance in 
the gas-discharge chamber of the source under action of 
electron emission from a hot cathode, forming of an ionic 
beam by electrodes of ion-optical system, separation and 
focusing ionic beams of isotopes in magnetic field, 
entrapping the ions by receiving boxes, characterized in 
that metal palladium being used as working substance and 
temperature of heating of the crucible and the gas- 
discharge chamber being maintained within 1500-1700°G. 



The Applicant: 
Chief Engineer of 

the Industrial Complex " Electrohimpribor " 



V.M. Tsivilin 



ABSTRACT 



(54) Title of the invention. Method of separation of 
palladium isotopes in electromagnetic separator 
using a source of ions 
(57) Field of application: Technology of electromagnetic 
method of separation of palladium isotopes 
Object: To increase of the rate of enrichment of 
separated palladium isotopes. 
Essence of the invention: Placement of . a working 
substance comprised by metal palladium in a combined with 
gas-discharge chamber crucible of a source of ions, heating 
of the working substance up to the vapor state, ionization 
of the vapors of the working substance in the gas-discharge 
chamber of the source under action of electron emission 
from a hot cathode, forming ionic beam by electrodes of 
ion-optical system, separation and focusing the ionic beams 
of isotopes in magnetic field, entrapping the ions by 
receiving boxes, thus temperature of the crucible heating 
and the gas-discharge chamber being maintained within 1500- 
1700°C. 

Positive effect: The method could be effectively used 
for industrial electromagnetic palladium isotope separation 
and for obtaining isotopes: Pd-102, Pd-104, Pd-105, Pd-106, 
Pd-108 b Pd-110 with higher enrichment degree. 



Monastyriov Yu.A. 



